(l2)1*»ia*ft#?ifc»-3lxT4>IB**LtcHBlH« 



(43) HBR^BBB 
2005 ^7 ft 28 B (28.07.2005) 




PCT 



IIIH 

(10) SR^IM«# 
WO 2005/069492 Al 



(51) BH§H*i<F#SP: 

(21) URgfcBJSIg-^: 

(22) U^fflMB: 

(25) BUeUHaVK: 

(26) H|»4*BB<DWIS: 



H03M 13/19 

PCT/JP2005/000471 
2005 ^1 R 17 B (17.01.2005) 

B*!5 



(30) ffi^fe^T-*-^: 

$#112004-01 1923 2004 ^1 R 20 B (20.01.2004) JP 

(7i) ihmx(^m^m<±x(Dm^miz-Di^x)i s*ts 

St^tt (NEC CORPORATION) [JP/JP]; T 1088001 
SKBi»?EB£ETB 7f 1 Tokyo (JP). 



(72) *9J%;i3cfctf 

(75) 5£BM%/\hMA (*miz-Dl^T<Dfr)i iihm ft = 

(SENDA, Yuzo) [JP/JP]; t 1088001 ^^fP^IE^iT 
S7f 1f B^lltt^trt Tokyo (JP). 

(74) <-tIA: BB* , H(MIYAZAKI, Teruo et al.); T 

1070052 K«»*K*S1 T§9f20^Sl 6 H 
fflt£;U8|JgTokyo (JP). 

(si) fisifi^si^y, ±T<z)as<z)artffiai3b< 

pTffij: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 



^= (54) Title: INSPECTION MATRIX GENERATION METHOD, DATA TRANSMISSION SYSTEM, ENCODING DEVICE, DE- 
CODING DEVICE, AND INSPECTION MATRIX GENERATION PROGRAM 




D 



A. .. CYCLE 3 

B. .. CYCLE 4 

C. .. CYCLE 5 



D. ..UNIT MATRIX 

E. .. ELEMENTS OTHER THAN 1 ARE 0 



(57) Abstract: It is possible to easily generate a low-density parity check code capable of realizing an excellent error correction 



9\ 



characteristic. A processing unit (50) of a transmission path encoder configures a check matrix H by a left partial matrix HI having 



m rows and k columns and a right partial matrix H2 having m rows and m columns. The processing unit (50) generates the partial 
\^ matrix H2 as a unit matrix. The processing unit (50) generates the partial matrix HI in such a manner that it satisfies the condition 

that it has such a cycle that when arbitrary two rows contained in the partial matrix HI are selected, the two rows are relatively prime, 
1^ or when the two rows have identical periodicity, they are different phases. The processing unit (50) generates the check matrix H by 

connecting the partial matrix HI and the partial matrix H2. 



^ (57) mm-. «nfci9-iTjEWtt*sE«-r* = i:36<"c#*«*flE/< , jT-ftt*»#*fiii*i=±*-r-&« 



WO 2005/069492 Al I lllll llllllll II llllll Hill lllll lllll llll I II III lllll lllll lllll lllll Hill III! Illllll llll llll llll 



SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »j£Bu**<Dft^»y. ±x<Dmm<Dfc$i&m 

7b<RTi£j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), B — Uy/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 



OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/069492 1 PCT/JP2005/000471 

m m m 

[oooi] *mmn, mmiEW^-bvxLnpcm®&^yT^mft^&m^w^k 

[0002] mm^?—&±K5zmm&&frvx^—*<Dmm&n5m&. -m^mwiEW 

2^\.xmmm<DBm^m^itmi^^mm<DB.m^^m^mx.x\^ 
%o %z\jx. i^mmn^-ihmi^xm^m^m^m3^m^^x^9-triE^n^ 
tKx^x^—^m^mo^h^—^mmm4Kmhti^—^\^m^—^ 

[0003] mVnJjEW^b^X, Reed Solomon (JJ— Kyn^-V) Turbo atf) flF-^sfc 

[0004] LDPC^^-^^^^ir— — S^&kfcU$#>f fcf|©#-!H& 

srfe~5*£rS=(sl, s2, sk)£U£#f&&C=(cl, c2, cn) «F# 

, ^TCte, C = SG<£rJfcfc5££fcJ:o-C#£>*L5o ^:T(D^F^C«HCt=0(D 
GHt=0-efe5„ ^5b\ Cttt^F-^|gC<o<EB^h/vSr^U Ht 

[0005] LDPC^(Dj£ffl«LT, MX-tt. &1&f&ttl\tt. ^s/BW^LTLDP 



WO 2005/069492 2 PCT/JP2005/000471 

[0006] LDPC#-^-(D^-fTiE#tt^^f ^IjmoT^. ##ff^cm2-e^, LD 

[0007] LDPC^^-C0^^#t?fc5Robert G. Gallager^^^Lfc^^T^Jf*^ tr^JO 
fi^J£j— ^ff^'J-efe^o Robert G. Gallager^JilgLfc^fiff ^J^LDPC^ 
Regular (W=¥^)LDPC^W^*VCl^ 0 g|2te\ l^r^LDPC^ 

i j ©t^wc j®-e— ) -e&& 0 
[0008] i*u-*ru ##fF^cm2-e^, m^^^^,-- e^o^^o^^T^J^J; 

5LDPC^<Df£5/^ i/^^LDPC^-^it^T, fTIE#tt^ £i vl 

Irregular (^V^ 2 ^) LDPC^^lWYl/Cl ^ Q 
[0009] ftil^m^^*^o^*fT^J^^i-6^&^bT, #fr^Cmi Kit. ft^rik 

mKht^^x^mfm^f^ir^npcn^mwmf^m^mmm^x 
v^ 0 #f^mi^fE*$tt^LDPc^^-ffl^^f?ij^^&-e«, m^^co 

, mm^im^m^^xmmni<D^m^AtimK.^tK^<>x^nm^m-r^ 0 

[0010] tkSfT^J<^7-fTIE#ttte, ^T^iJ^fi^^/cft-e^r^^it-e^ 

[0011] B|3A^3B», ^Sff^J^^i-§^^7^©^!)^i-|&0j!E|-efe§ o H3A 



WO 2005/069492 3 PCT/JP2005/000471 

^S^t m *¥<dx ^tifr2^<Dft<D f^x^m ^j?t r 1 j ^o^ij (*^J) ^2 

[0012] LDPC^-^(Dm-^{i, —IS ^sum-product m^££fflV vT^— ^M£tt,fc^ 

Ufcttfrbti, sum-product £#ifctt, S^*tlt*(MAP)itgy ( C5o ^^T^J 
IC/W— -7&&&rt-Z>k, sum-product «#fictt, t^*f l*I£J;^ftLf 

m^-tzmmr m^^m^ Ko^ii^^-cv >s 0 

5^«0 (n2) mvWmft&m-e&V), ±mftm%Wmir%fcbbKfeO (n3) [U<D?g 

[0014] ^mnmwm^m^^v^m^imm^m.w^vmm'r^tz.^^ 

o (n) \m \z.mx-z>Mmmmtsnx\ >s„ 
[0015] mfuz. %m3M2w&. v4?vv?i'7h&mirjExnm(Dmm&i®frftmbis 

-^(Dm^m±i~^i&mm^vT4^w^^mmm^tix\ ^ 0 #i^cm 

m\z.i&mim<D=ftik?tft^x\^ 0 ^l-c, ^mimbmrnfmb^mmK-r^ 
tKXox, ft^k<Dm^m\H}^%o(n)mz.m?txx^ 0 m$xm2\z.m 
mznfc&mm^y^tk^w^kjrmxn, ^n^m^m^y^h^m v ^ 

[0016] ##f^Jtifel: Michael G. Luby, Michael Mitzenmacher, M. Amin Shokrollahi, 
Daniel A. Spielman, Efficient Erasure Correcting Codes, "IEEE 



WO 2005/069492 4 PCT/JP2005/000471 

Transactions on Information Theory", February 2001, Vol. 47, No. 2, 
p.569-584. 

##IT^Cfi^2 : Thomas J. Richardson, M. Amin Shokrollahi, Design of 
Capacity-Approaching Irregular Low-Density Parity-Check Codes, "IEEE 
Transactions on Information Theory", February 2001, Vol. 47, No. 2, 
p.619-637. 

#fF^l:#^2003-198383^#(^4-10M,^l-18|l|) 
#ff^Cm2 : &m 2002-1 15768^-£rfg (^6-10M, |gl-9H) 

[0017] wwxmiicmm^tittLupcw^m^nm^^m^xti^ &&nm<D 

[ooi8] *fc, #w^:ife2^fE*$tifc^^^y^^s^^b^ife-e^, h^^t5 
[0019] tt. i&mm^v'r^^^^ ^c, mtitc^9— tnE#tfcSris 

[0020] ^K^«t6^ff^J^^&«, i£M^W^S^^:&tf3mffn^J(D 
k = n-m) (DUfrftmU 1 ^mffm^lJ(D^^f ?'JH2^-C«^b, ftj^ff ^'JH 1 



WO 2005/069492 



5 



PCT/JP2005/000471 



[0021] ^&mfm$u&j?mt3:.mmvxhi>={p(i), p(2>, p (pl)}(p(d~p 
(pl) itmnm) &m#>, mm*vp<Dmmv> 0) ztK, mm^p G) -e&>v&.m$ 

[0022] ^Smte^&cte, 5feSS(7)M*p(i) tt^^8ip(2))5»M^p(P 

[0023] ^^ij^^fe^, jawy^hp^^mp(j)^, ^fefrf-«s*p(i)^e>n 

*pO-i)*^^^T(Z)^*iSv^^*^fc§^v^^#^^ci-fit(D5^^/J^ 

[0024] tut. ti&nm2z&j?mfc. mmv^hptommp G) ^ ioi9©sgp g-d 
f&£nx^xh£\<\ ^<D£5tmmz£n\<£, mmvxhP(D9cmmm£x.AJj~rti 

[0025] #SEfT?r|£##«&ra\ «P4Mr^JH2i:L-C^afT^ISr^-r««J:5 

[0026] £fc, ttac^J^^ifett, SP^Mf ^jH2i:LT, &#fT^JH2^£*l^V ^TtL 



WO 2005/069492 



6 



PCT/JP2005/000471 



[0027] t-^&mfm&&j?&tt:,mmyxhp={p(i),p(.2), • ••.pcpukpcd— p 
(pd tzm^izm) mmyxbp<Dmmp G) r^c, mwp g) -efc^iw 

[0028] *fc, tkmfmtk&jjm*. ^gosip(i) ttHv^ig P (2)^^i P (p 

[0029] ^^f^ij^^fe^, ja^y^hp^s*p(j)^, 5frfrf-5^§p(i)a>e>^ 
mv> (j-D *-e^T(D^*i2v ^^Tcfc^v ^^#^fci-ft<z)5^^/Ht 

hP(D3fe^*$x.A^-rtvfi, ««y^hp^g»j^^^ti^ mmmftftw 
[0030] *fc, t&sm^^&te, mmv^bP(Dmmp G) iot©gi P g-d ^a 

«\ mmvxbptf&mmcfefetsth, mu^w^nm^^^-r^t^x^^ 
[0031] m^nn^^m-i. ^m^<vT^^n^i^n^mnnm(Dm^n m 
%^)$ir%fcfr<Dm&ftm&)$%mxfo<>x^ mmvxbp={p(i) , P (2), P ( 
pd } (p (i) -p (pl) i^m^m) w-t. n g) &mmvxbP(Dmmp(i)frbm 
mp a) ^x(Dm^tfxh^tmm\^K^N (o) ^o^&^^autiii^^ n g- 

l) + l^N(j) "efctbfi, MWum XXfm m^UF G) V vt 1 ^ c ^ n-m£oc 
= pG) •i+r + F(j)0^#^^i-?lJc^^i-^f?'J^*^rij^U c = n-m+r 



WO 2005/069492 7 PCT/JP2005/000471 

[0032] tfe2cfi^J£^;frifctt, F(j) =-N(j-D £1~5J:5U:#j&&ft/rv>TfcJ;v\ 

[0033] flfcaEfi^J^jfefrSstt, F (j) =n-m^3 £5 fcflfcfcSJvCV vOfc £V \ 

[0034] isttL, &m?m$ij$.j?mtz. ^8t'<vT4&&&&K38tfzmftnm<D&&ftm 
%^)&i-%fz.fr<D&&ftmtk)$.jfmx*fo<>x, mmv*bp={p(D, P (2), P < 
pl) } (p (i) -p (pl) fesmcm) &m v v-c. n (j) ^M^y^hp^^* P cd 

^p 0) SrWlifitf^ff-C&S i^iLioN (0) ^0-e$>^i:^aLfc#-^^, N (j- 
l)+l^r^N(j)"CfctU^ Iti^V^l^c^n-m+rloc=p(j) -i+n-m + 

TtD^w^Wnft-rmcizMf^-r^nmrnm^iibu m^mtc^^mmm^ 
oibir^bK£^xm^nm(Dnr^mir^^Kmm^tix\^xh^\ 

&&ftm&—&L,x&jm-zz.k&'x&z> 0 tot, {s^^^y^^*^F-^^*5v> 

s^ws-e^So &mfm&T=ftftm^&£^i^k&m^x&& l ftm<D 
^^h^w^^h^m-r^-b^x^o 
[0035] *fc. ^at^j^^ifett, ^&/<vTji!k&ft^K&tfzmnnm<Dtimftm 
&&&irzit.ito<D&&ftm&f&ftfeX'fo^x,mMyxhp={p(i), p(2), P ( 



WO 2005/069492 8 PCT/JP2005/000471 

PL)}(p(l)— p(PL)tt2V^!lg(f)^MS3y^hQ={q(l), q(2), q(QL)}(q 
(1) — q (QL) itm^Cm) WC, N (j) SrMJay^hP^^sffp (1) a>£>^Rp (j) 

^q (1) a>e>^£ q (j) «<D{g<z>^ff-efc5£:^U Iom (0) &0-e*>5£j£g&L 

tcm&K. N(j-D +i^r^N(j)-e*>ntf, mmte£Tfm , m<DiWF(i)$:m^^xi^ 

c^n-mIoc=p (j) -i+r+F(j) ©&#^fc^Jcfc^j£-*-5fr m^^U b 
U MQ-l) + l^Mti)tfcJlfJ, Iti^fflV^n-m+l^c^n-m + rloc 

=q(j) -i+n^+T<D&W&ffift1rmc\zttfo1rzn?il&m&riibV, \^ti<D$k 

[0036] *fc. *fc*fT#l£*fcfr8:W:, F(j) =-N(j-D tir^X^z.m^tiX^X-hX\f\ 
[0037] tkmfmtk&jrm^ f (j) =n-m£l-5 £5 ^«$c£tvCV £v \ 

[0038] *fc, tfeactT^IJfe^&fi, 3fc®<£>II^Sp(l) ttHV^^gp(2)^^$p(P 

D^mtSittaot, MS?y^hP«r^i?)5J:5^fflf^^TV>-cbJ:v\ ^ 
oJ:5*«^l-J:titf, M«y^hP05feSS^#$^A^i-^tt\ M^y^hPMKj 

[0039] ^acfT^i^^fe^x jawy^hp^^mp(j)^, ^fefrrsssdpCD^n 

hp^5fegH^*$^.A^-rtv^\ M^y^hp^gibto^^^ ^\z.mmtm 
[0040] *fc, t^actT^j^^fe«, mmyxhp<Dmmv g) lotft&^fp g-d ^± 



WO 2005/069492 



9 



PCT/JP2005/000471 



[oo4i] Kxzf—pmmi/xT&ti:. r-^^w^t-r^^mmt, «f#^$ 
ffife<D/<9*—#iz&b^x, femfm^f$jjm&m\<^x$i&ftM$:$ij$.u 
mvtcw^-m^ mmmzftvxm^mm^mmu m^mm^ n^tmrntm 

[oo42] n^tmmfe. ^^—^b^x^^mmv^YPK-hb^ ^x&mrm 

[0043] m^-itmmn. ^^—^t^x^mmv^hp^m^mmpd) ^hv> 

p (i) tm—<vmmp(i) te&Mv ^ ^*p (2) a^^tp (pd *-esr^i-s^^ 
iaot, mmvxhp&mib, ^t^nm^u^b^x^nm^m-r^o 
\zmmistvx\^x*>£\\ ^(oxo^mmoMi. mmv*hp<Dmnmm£x-m#> 
*u2\ mmv^bp^^mmc^m^ti, mm^mrm^j^-r^b^x^^ 
[0044] ^ n^itmm^ mmyxhpnmmpa)*. ^mr^mmpiD^mmpQ- 

l)-&X<Di£x<D^mkK\^z:mxhZ>b\ ^^W%MttU<D?ib<DML'bUkt£Z>& 

5k£j&u «-^se«. M^y^hp^>^*p(j)^ 3fe^rr«s*p(D^s*pa 

[0045] ^^k^Mfi, MMV^hP^mp G) ^r. lotffcDS^p (j-1) X<0±^\ >sGS 



WO 2005/069492 1 0 PCT/JP2005/000471 

MV^hPtDmmp (j) £\ loitcggp (j-l) £<9^v ^#re&3£v ^5^#SrWfe 

[0047] «#3Sfitt^ ^^^bT/^^-^^^b^g^^ff «F#^3SS 

[0048] £fc, ^-^>fk36iStt, ^fSl^m^l^^— ^Sr^MIS^UT^-^iglc^m 

^mm&m^zmmvxbb<Dm—m:&£iz&^k&x^z> 0 

[0049] sfc, ic-^ggte, 0f^B#^r^^/^^-^^^^bT^^t:Sg^Mff 
[0050] £fc, #-J§^SgB«\ ^^^-^(Drt^^^ff^^fc^^, ^9;*-*«Mk3£I&«: 



WO 2005/069492 



11 



PCT/JP2005/000471 



[oo5i] m^-mun, '<9*—*<Dft&&&m£tiitm&fc. 

zLktez^x* m^mmm\<^<7*—#bm—<D/<9*—?Khb^\^x$t&ftm 

v ^mmv^bt, m^mmm^^mmv^hb(Dm—^vT/^4^m^ir^ 
[0052] *mmK£z>n-&4kmmtes mi£<D'<9*—*\z&i:<5^x. #&nw&j$&3m& 

^xn^m^mmu mm^t-w^m^. umm*jrvxm^mmKmmir%z. 
[0053] Kxzm^mmn. n^tmm^ mmm^vxn-^m^mu m 

tm^m*. ^vtm^n^m^^xm^-vw^m^r-^^mmir^b^ 
[0054] ^.mm^x^mi-m^my^^Mt, m$&'<v^>r&^&\z&ftz>mffn 

m<D^mymu^^^tc.^<D^mrm^m^^y^xh^x, nytv-^ 

tfci£fT#lH£\ mftkm<DUfrnmHlbmnmm<DUfrftmH2bXM!&1rZ> 
%mb (m=n-k) , ^^fT^JHl^*^V>TtV(D20(DfT^8/uf£#^-efcoT 

2^(Dft<Dmm&mbts:z>j)\ ^^^(Dn^mm^m—xm^^M^b^^ 

mft£itZ>Z.b&W&birZ> 0 
[0055] £fc, ^*ff ^JWo^fi, iS^^^y^^^-^i-^ft^mtfn^J^^ 

y^hP={p(l), p(2), p(PL)}(p(l)-p(PL)ttEV^gR)Sr^V^NG)Sr 

Mwy^hP»s*p (i) a>£>5?ifcp 0) *-e©^^th-e*>s^^b j.on (o) 



WO 2005/069492 



12 



PCT/JP2005/000471 



j) ^fflV>tl^c^n-mloc=p(j) -i + r+F (j) ©&#«^;fc^Jcfc:*tJS*r5fT 

^i^t & r i j tu c = n-m+T<D^^mtcirmc [en m~tz>mmm% r i j ^ u 

v>5^^fci-J;5^, mftnFI<D&mfm$:— mi^X^ir^t^^o £fc 

y^hP={p(l), p(2), p(PL)}(p(l)— p(PL)teSlM£i§)£fflVvr, N(j)£r 
Mffly^hP^S*P (1) ^*bM*P (j) £W<iI<^f+ tfeSt^iLloN (0) £0 
-efcS^SiLtf^t, N (j-l) + 1 ^r^N (j) -efett«, »i£fflV vCl ^c^n 
-m+rIoc = p(j)'i+ n-m + rO^^ifc-T ?lj c ^J^i" ^T^*£r r 1 j £L 

\atKx Hzmtez&ffi&h^bx ^^ft&mtcirxy ^ mnnn^^n^— © 

t?x?\m^ftP\&-mL>x*km.irz>z.b&x%z> 0 tot, igM^y^iks^ 
scfc^-t, mftt^9—mjE%?vk$:mm.irz>z.b&x%^ mm^mx^mfm^ 



WO 2005/069492 



13 



PCT/JP2005/000471 



[0057] ^J£j£:7W^«;, i£^S/^y^^*^-^^*3{t^m=fTn^lJ(D^ 

y^hP={p(l), p(2), p(PL)}(p(l)-p(PL)«5:v>^)^Mffiy^hQ= 
{q(D, q(2), q(QL)}(q(l)-q(QL)«5:V>^)i!MV>T,Na)^M^y 

^hPtf^itp (1) ^j^^^p (j) ^X<Dm<D&tYX&Z>bfemU N (O) ^O-Cfe^i:^ 

au m a) ^M^y^hQ^Mfq (i) frhmmq G) ^<Dm<v&$Yx*&%¥mMv& 

om(o) Sro-e*»§^abfc^^^, N(j-D+i^r^NO)-e^ii mwcmxx^ 

PJf ^(DftF (j ) V NT 1 ^ c ^ n-mloc = p(j) -i+r + F(j) (D^f^^fci-^ljc 
M)&~tZ>ftm^m&rilbU M(j-l) +l^r^M(j)-e$?tb{4\ »i^fflV^-Cn-m 
+ 1 ^ c ^ n-m + rloc = qG)-i + n-m + r<D^kft&mf'1rmc KM f&ir&ftzm 

m&n j tu v N-r tv<D^#^«fc$j&v vfr ^'js^^roj t-r^tK xoxmmi- 
(Dn^K^^mt^mm^h^, ^fcnmm^—x&%m^femH-mt£% 

[0058] #3§9J§ icitbri, ^SfT^JH^^^fT^lHlSr, v ^frd^Stf^S^BA/ftSi 

m^m-xh^m^K\^m^i^m^h^x^^tcm^a-i, 200^^ 

xn&^&ir%<DX\nm&<D%}-4bfc£%^~mjE<D&m^^^ 

& 0 tot, is^j^y^^^^^-c, ffi^fc^-friE#tt^?a-r§^ 



WO 2005/069492 



14 



PCT/JP2005/000471 



t^x^^mm^mx^nm^m.ir^t^x^ 0 

[0059] [01]^— ?fem^"rJ*(Dm$L(D— M : &7jki-y ? viy?mx&Z> 0 

m6mmi%50^mir%&m7mtt(D—im7Firtmmx&% o 
msmMn^o^^m^^mym¥i<Dm(Dm^^n,mmx^ 0 

[0060] 50 WiM^ 

51 

52 AtUM 

[0061] mM(Dj&Ml. 

j^t, ^mm<DMi<vmmmm&mm&mmvxtmi-z>o ^mmicx 

[0062] B|4^*5V>T, MS§B50te\ LDPC^^M 1 m&Zi&U ^.M^tzMmfm 

&^v5uzm^&o ^a§P5o« N ^y5id^— zm&yK— i?)&m 
<^mu m^tti^f^-?F\&Li)Pcft^4kvxft^m&^mirz> 0 ^lt, 
5o«, ^bf^-^M^Am^§P52^m^i-^o 



WO 2005/069492 



15 



PCT/JP2005/000471 



[0063] ^U5i«, tit&nm&xxfi?*— *mtai*&mfl&rrz>o Am^52^ wm&so 

tf^JHl^m^m^J(D§P^ff^lH2^-e*^i-§M^ (m=n-k) , gP^ff^lJHl^ 

[0065] ^njfeo^ts-ett, *^—i?m$kxhW^m&&nx&z>w&^ #yS8B50 

[0066] #HJfe0>7g«rCM\ «iaifP50H:, §P4Mf^(lH2Sr^fcff ^JfcUT^iH-5o 
[0067] #ysgB50f3\ #fr fc&v vr\ Bf^^MffiirBif^^^ir^^oT^^gofT 

[0068] ^mm(Dj^mx^ mmxo^ u^nmuiK^ti^M(D2n^mAyt€:m 
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[oo69] m5^. ^m^5o^v^nmui^mir^mmm<D—m^'r^timxh^ 
„ %±m^5o^mm*hP={pi, p2, • pj}^^:-rs(^^siio) 0 m*. 

[oo7o] ^a$i55o^, w£ftmHi(D&ft(D^mzm^^&^m&®Mfcirz> e^^s 
120) 0 *^j£(D^ti-e«, mm^irmmmm. »k texw^nFiuKD 

[0071] ^^S120^*5V^, ^^50{i, MWy^hP(^5feSS^*pl^MW«a(D 
[0072] ^af|550«, ^*j-^T#-^r^^i-^^T^^i-§ (^^S121) 0 

[0073] Ma§P50«, ^LfcfTr;»5KT^l<7>:^ 
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^*rtfeff##rSrJ89rf*« (^^8123)0 ^^S123^*3V^T, %mM50 

[0074] ^mb^Mffi-^^, ^a§P50f*. ^mb^M^^^caCDfe^T-efeS^^^^IJ 
»Tf 5 (^^S124) 0 b^a^&S^JWUfcJ&^fctt, MSI§|550«, XTyfSl 

2 1 ©MtM^) , xti?~?s 1 2 1 ^^<D^a^«9 m^mnir% 0 

[0075] b^a^ftV^J^Lfc^fcte. MS$|S50te, JlMSfcaSrHfrTS C^y^Sl 
25) o ^^S125^*5V>T, MS$P50«, Mffly^bP^^Si^fi^rit^ 

[0076] E|6^ ^,^50^^^^*^ ^JH(D— ^!|^i-lfe0j!E|-efc§ o 06}^^- 
^Sft^ijHte, ^ir— v?4^k= 12-efei9^F-^-|§ft^ n =20-efe§^L-C^$^ 

CDX&Zo 

[0077] 0»J;Lfc£, ^5/:7 0 S120^;3o^-C, ^^50^, M»3y^hPO^gjC^iSt3^M»^ 

la(OWti:LttSU ^mb^i:t^^^^S>ff^#^-r(D|j]^fS:^^ti,i 

KWtfe-t&o ^^S121^*5V>T, #iS^50^ itb&>0^#:a, b^V^T, i = 
0, 1, 2, 3<D#^^tL-€tLc=l, 4, 7, lO^fe^o ^rbT, H6^i-j;5^, ^ 
aSR50{i, fR^T^JHl(Dl^Tg^^^5^, 1, 4, 7, 10^lJg<D^t£rij£U 

^fi^k9V(Dmm^o\ b\^Xft%$L$tfrZ> 0 

[0078] #Ci^ ^^Sl 23^331^ ^b^oitF^Ma^-^-^r^ti^^^S 
StT^, Mffl§|350^, J^W^#Ca = 3*5j;^#Cb = 2^fflV^, i=0, 1, 2, 30 
^^•^n^c = 2, 5, 8, 11«#>3 0 ^LT. 03^-rj;5^ *&3g^50te, 

mftftmHi<D2ftn<D^m(Dyib, 2, 5, 8, nvm^m^ist^^fi^k^ 

roj t^xft&^i$~t% 0 
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[0079] Ufrnmni<D3ft g Sr^b»b^4^Sffi-§^, ^:y:7 0 S124^:Jo^-C, ^ 

mni(D4ft g ^^7fr g *-e^^^i-^o 

[0080] f|5^T^JHl(D8tT g Sr^i~S^, #yS8B50}3\ ^fifebfefTr=83&S*i(*ff-e*>5 

[0082] E|6^i-j;5^, §|5^fT^JHl<Dl^T@^^3fTg*"eOV>-rtVd^fTt> 4ff @ 

[0083] f£$5 s ^^S121^V^T, 4^Ltc=a-i+btV^^#^V^©t^< 
M.fc#^(D^^fT^JHl*5j;U?H2<D^^^t>^^i!^-e#^o 

[0084] Miwy^hp^^s^^tf^^-efe^^, rji^sa&Dis* ra, 10© 

\mx&z>b\ ^wtmxt^ m.wmmxibz>b\ ^w^mt^-rh^b-t^ 
^lt, mmv^hP(D^m^2^(Dm^mfcirig.<D^ib(Dm^mxh^bmmir^ 
b^^-^b^xmMmmpim^m^n^mm])^hP^(D^m^mx 

[oo85] *fc. ^m^mpi^^mpim^m(DMmp(i-i)x<o±^^mwc(D^ib(Dm: 
^(Dmmxh^bmmi^x^.mMmmpim^m^tii-fmmv^hp^^mx 
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[0086] *mm<Dtem^te^y^siioK&^xmmvxbPi£fozmmir%M&*mw 

«\ ^T^siio^m^xmmv^bP^^m^ir^tmMm^wmi^ 
mm,~tz>~b&x%% 0 

[oo87] ^mm<DMmxit, iB,m^m^itm^^pcm^m^m\^tMz.i^mf 

(Dm^m^^t^c^mim^^ir^m^hmmx^ 
[0088] j^_h(z>j;5^ ^mmmm^xtii^ i&mm^v^^n^m\^mnn^\ 

m/wtm^, 2^<Dn^m^mtt^mm^h^(^a)^tcnmm^m—x 

[0089] ^#b^^oT^$tbf'f|3^t^Hl(Z)^T^tp^^t^jH(D^T<Z)V ^-f tLtf>2 
[0090] £fc, ^^4 : a^^oT^$^fc^^^lJHl(D^f^^^^S^f^JH(D^f^V^T^ 

(D2ootf let, mm<Dm^M%m:t\z.^m$mfcrz>o ~<vm&, 2o©tf© 
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[oo9i] wt, Kwz.m^&zwfc<Dmm&m^xft&&)$.irz><D-v, nm^^—K 

[0092] $£>m, J^«£te*Btf5j£**U*. ffi^*^^fflV^-C^^$P^T^JHl^^ 

[0093] *^ife(D^H^J:tb«\ §P^f^JH2^^=ff ^lJ^bT^-t-§(D-C\ 

[0094] mM<DMM2. 

[0095] 07tt, M»R5o^f^ff^JH2^^«MaSM^— f?!l^i-»El-efc§ 
221 ^^©Mii , m i ©mfeo^lfi-e^u^ai: i*hii-c&5„ 

[0096] ^T^S22UC^V^X, #ya§B50}3\ £j^c = a-i+r£fflV>Tg|35Mf ?'JH2(£> 
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[0097] ms^, fam&5o&&&irz&&ftmH(Dm<DM&&ir&mm^&z>o msiz.^ 
^ts^tiaot, ^t^^f^JH2^TH^=fT^J^bT^i-§^^^-e^§ 

o 

[0099] /^*d\ ^^Jfe(D^-C« % gR#?T#lH2 tf 3 f£^ ftmXtb&Wi&ttWim Ut33 , & 
S^ljHfC^m^^^(D±T^^UT$|3^T^JH2^_hH^^fi 1 ^J^^§J;5 

[oioo] mMVxhP<7)MWt^^&, 100/^7^- ^£>£)&i-5J;5 fcbTb iv \ 

fe§^v^2o(D^#^^i-fto5^^S/Ht-efc§^SaL-C^J;v\ -^£5^ 

[oioi] *fc. m&nmm&zz&rrzvskiz. mmv^hp^KxDmmtdur^^ «t5^p= 
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2&mtiLftmtLX4i&t?rz>o tot, mmjxhp={p}R^p&mu±iz.nmirz>b 
[0102] wt, *mm<nj&iGvte, mm&ft^4k^i.vpcw^Mzm\<^tc#>KWi&n 

[oio3] &.±<d£?\^ ^mmmmKxn^ ftmmso^ ^nmu2^r^nnm 

[0104] «B$HT #|H2£rTH£fr ^iJ^LT^bfc^, ^#a^oT£/&&*Lfc 

*<£>#-a\ 2^(Dn(Dmmum^cmx^(Dxm^^m^mm(Dmx^ 0 m 

[0105] fP^^JH2^^fT^J^LT^Lfc#^. ^#b^^oT^$tbfc^ 

[0106] 8B^^2&^^JfcLT^Ufc*&£\ &#amfi£oT^&fato|fc 

<D#£\ 20(DfT^MW«^V^^^T*fc6©^/J^^fgm«MSi^-efe§o MM 
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[0107] *»(D^^J;^«, §B^^jH2^TH^fT^J^c«^fT^J^bT^ 

[0108] mi&<Di&n3. 

[0109] 09^, ^«5o^^^ff ^jH^^i-s^asM^— f?!l^i-^DtLll|-efc?)o 
^5/^s32i^(DMffl«, lli^^ife(Z)BII*5J;u ? ^2(^|iife(Z)Blli:^lil-es>s 

o 

[0110] ^T5/:7°S321«olvC, #^§1550^ ^^c = a-i+k+r^V^^Sff^JH 

(Dmkx-foz> 0 

[oin] miote, M«5o^^i-5^^UH(Z)$^^m(D^!i^i-m0JEi-efc§ o m 

k= 12, ^^MS^n = 20^J;^S ; fT^jH(Z)fT#:^m = 8^LT^$^fc^(D-e 

fe^o mio^-r^sfT^ijHte, ^^°siio^v^M^y^hP={4 ) 5} 
[oii2] mio^-ri^-, ^yegpsorau mmc^ir^m^^x^ m^f^m^-^n 
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[01 13] &*3, *HJfe©^tRT?tt % ttac^JH<o5*>§B5>fT^JH2dSTH^|fT^J-CS>S# 

[0114] ^nito^ts-e^ mm&ir^m^oxmm^mnir^tKxx), m 

s$tL?)Mwy^hp^p={p(i), p(2), P (PL)}i:UN(i)My^p©i 
# g a>£>j# g ^©^©flfw^tte-rso *fc, n (o) =o¥%.mirz>o QirfmM 

ff#-^r^N(j-l) +l^r^N(j)W:ti^tli, £L«l?B50te, SMa=p( 
j)£rfflVvc\ l^c^n-m+r£oc=p(j) -i + n-m+r^flfcl-^JcOfT^^t^ri 

[0115] ^^ife(D^H-e^^^ P S321^V^l^c^n-m+r_aoc = p(j) "i+ 

n-m+r%mtz.~r?\\c<DmmZ r 1 J irr3#£-«rfiWUfctf^ ^§&- r 1 j 

^^S321^*5Vn-C, l^c^n-mIoc=p(j) -i+r+FG)^ifc1~?!J<\ *5J:U?c 

[0116] g|#^^V^^iF(j)iLt, ^Rfi. F(j) =-N(j-DS:fflv>rt«tv> 0 
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*fc, fclfcfif, F(j) =n-m^fflV^Tt ) j:V^ 0 

[0117] *HJfi©^Hi-CW:, ^^siio^*5V^M«y^h^io^tt^^n^ 

^P^LT, ^5/^°S110^*DV^-CMWy^hQ={q(D, q(2), • • -q (QL) J^B^LT 

^iv\ M(j)^y^hQ(Di#i^^j#s*-e(Z)^*(Z)fa:(D-^ff-i:u m 

(o) =oi:^ai-^ 0 ^lt, Ms§i350te. 2^>(Dm^m\^xn\t'r^m^^> 

[0118] ^MMr^r^Nii-i) +l^r^-N(j)%mti1rW&ia*, &L«§R50 

i3\ *rry?S 32U^o Vvt\ l^c^n-mIoc=p(j) n+r + F (j) ^fci^c^ 

{igi-^f^JM*^rij^i-§ 0 4^iff#^M(j-D + i^r^M(j) 

SriRfc-^^^fcEu ^^50«, n-m+l^c^n-m+rioc=q(j) -i + n-m+r 
±J&tZ> 0 fc*3, F(j)^b-C, #JxJ^ F(j) =-N(j-l)^fflV^J:<, F(j) =n-m 

[01 19] £fc. mv^YV(DmML(D^m^. ioo/^^-^d^4^t5J;5 ^LT^ \ 

mmv^hpcommi^ m^mxh^>t\^mmirx^<, ^txf^mmx 

3Te#5 0 5fegg^*pl^(Dg*pa)«lotii(D^p(j-l)J;<9^V>*m 
<D?hcDm^<DmWtX&%bfeM1rZ>Z.bK£<>X, ^fcSf^ilfplfdW^tU^MW 

[0120] *H*cO?f^-e«, {5M^^^^LDPC^-^^^ffiV>§fcfe(D^ ; ft 

<£>m-^ xcm v ^fc$) (Dwmyvm^jm-^m^- \z$> mm x%% 0 

[0121] £l±(D£y\^ *mM<D]&mz£tht£, ^nXtK^ir^t^ ivf 

ffit<D2ff£ittA//a^^ 2oofT^Sv^*^3M»^o, *fc«MSB^|^ 
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[0122] MM<omWi4. 

[0123] ^M^^bssutt, mi(Dmm<D^m^hm3(Dmm(Djfm^K^i,fm^. 

sum-product t^tf oTS(Df-^?IJ^f ^rbT, fe^!^^13« 

[0125] 7 f -^^^14«, e^«^13d^#t|^^^-^iJ^^-r^o 
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[0126] 0tlx.fi. t 2 — ^^^A^if^^w-^^^^^^-^^^^^^ ^ 

[0127] ^BS^^bsn*3j;r^^B&«#«i3f*, zrweti^mmvxbp&m^z 

g|5A7J^J:oTMS5y^hP^^x.^^^^«^ «A7J^fcJiIffiy^hP^ 
[0128] te^&#^fl^ll#Mffly*hP&K5£U R5£U^ffly;*hP3r^)fcflF 

x.w z.<dm&, mm&i2<D^-m±^Mz£^xmmv*bP(Dmmmmte 
z>o mm^n^tmut, mmv^bpz. w^-m^mm-r^tKmrnm^^x 
•hx^u mmvxhp&^m^tc.m<D&mmmi®)irz>£?KL,xb£\,\ ^ mm 

y^hP^^H^fefefefcBf^ffira^^^^^i-^.^^-^^ll^, 
0f^^ra^^M^<D^Wy^bP^m«^i3^^(M^)LTtJ:v> 

o 

[0129] ^g&l2(D^7— «^«Srft*Jti:*P5©W:^*&«#«l3-cab5o ^<£> 

MS5y^hP(D^^^«^i3^ffoTtJ;v\ ~<d#i^ feMI&«F# 
^^ii^^y^hP^^«^i3^fs«©-e^<,^j^«^i3^ 

fc^j&i 2^bTMffly^hP^^^^^i l (iifci) -T5o 
[0130] *fc, MWy^hPO^S^^lo©^^— ^^^^-S^fe©3£g|Sr$t»3Atb 
T,M^y^hP^5fe«*^^^V^T5fe5«*J^|^(Z)^^*^^t§^^ 

^^^^n^c«e^m^i3«, ^femsmo^^ff (a^o)i- 
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[oi3i] *fc, ^s^T^J^i^-rx^3eb^v^^^{i. mm&m^tmim. ^m<d 

[oi32] £i±<D£?K s ^mm<Di&MK£tv^ <r—?mmi/xy L Mz.m^x. 

4ti&ii&£xm&f&g.&&i3r3:, micommconm^hm3(Dmmmm^xK 

<^^y^#?^-^jovvc, mtifc^-triEw^mmir^t^x^, m 

[0133] *fc, mmv^hp^fcnmmv^hp^m^m^^ti 

oib<D\ ^n^-^mmv^hp^t^mM^m^m^m^irfh^ mmmw 
^tmi&£Tffcm&m^m3^ m^mr^^-r^-t^x^ 

[0134] ^^T^iJ^^X^^Mi-§#^^f*, fs^^^^l l^c{*f5M^ 

M,lzmmirZ>Z.b&X%Z> 0 
[0135] ^W^^S^iJ^^^ 7 s — ?m&Li)PCW^k~r%fctbKm\<^ik 
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m^mm 

BiflB^^t^JH^, m^Tk^lJ (k=n-m) (DfR^T^JHl^m^tm^lJ(DfR^T^JH2 

[2] mMV*hP={p(l), p(2), p(PL)}(p(l)-p(PL)«SV>^)Sr^ft % 

[3] z£gB(Z>^*p (1) fcfcMv ^Xmmp (2) d^g^p (PL) *-esr^-r«s»^2iB 

[5] MS8!WPtf>H5Sf p (j) Sr, iofff(D^#p G-D £*9^:#v >^$rc*>5£v 

o 

[6] fP^t^jH2<kbT^5A^IJ^^«ff ^Ill^^ff #^5<£>5*><Z>V vf tb^l 

[7] 85$MT#|H2£L.-C, ^^^JH2(^^tt^V>i a tb(D20(Da i ^jgA/f£^-efe 

oTt>, 2o(Dff^Mffi^^i!^^\ *fc{*2o(Dff(DMS8^l^^-e^^W^ 

[8] M^y^hP={p(D, p(2), p(PL)}(p(l)-p(PL)«SV>^)^^, 

mmmmv^hp<D^mp G) - jm^p g) w^s^p ^ 
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[9] ^fess»s*p (i) \zbt^ ^t^ip (2) frbmmp (pl) *-c££/£-t-5i»#^8fB 
[ii] Mffly*hP<£>!?3ffpG)£\ lot^r(D^pG-l)J: i 9^v^^m-efe§^v^5^#^ 

o 

MWy^hP={p(D, p(2), pCPLMCpCl^pCPLmSl^lit^ffll^C, 

n G) «fSMWy^hP»^p (i) frh^mv (j) *-ec>fs<D^tf-efe^i!^b_a 

ON (0) ^O^iSiL^lC, N(j-l) +l^r^N(j)-efctL«\ MifeitF 
0f 5£<DfgF (j ) V vC 1 ^ c ^ n-mloc =p(j)-i+r+FG)£> ^kftZMfclr ?IJ C 

[13] f 0) =-n (j-i) b-rmtm^mm^mi- m^m^m 0 

[14] F(j) =n-m^i-^ff 5|clI12fB*fe(D^^f^J^^o 

M«§y^hP={p(l), p(2), p(PL)}(p(l)-p(PL)^SV>^)^ffiV^. 

n a) &Mmmmv*hP<Dmmp (D js^h g) ^wteo-a-t^fcs^&ua 

Tl^c^ n-m +rloc=p(j) -i+ n-m + r<D4kflr&ffi1tirmc \Z&J&~t'Z>ffWE 

m&nitu Mmm*&ffitc£t£\^nmmm&ro]birzzbfc£<>x&&nm<Dft 
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M«y^hp={ P (i), P (2), p (pl)}(p(i)~p(pl)}ssv^^)^ j^wy* 

hQ={q(l), q(2), q(QL) } (q(l)-q(QL) f^EV^^) i^ffiV^T^ N(j)£r 

mmmmv^hP(Dmmp(i) frbmmv (D^^u^nYxh^fmmu n (o) &o 
-cfcs^je^u m a) ^ffrtBMi mv^bQ(Dmmq_ (i) ^^^q 0) * w-fBo-g-tf 

t*5^lL, _aoM(0)^O^fe^t^bfc^^, N(j-l) +l^r^NG)"Cfe 

S#Ci5b > J;tJ ? B(f^'fS:Fa)^fflV^l^c^n-m_aoc = pa) -i+r + F(j)(Z> 
m*&Mtc1rmclcMJfc1r%ftmmm&n}bU M(j-l) +l^r^M(j)"efctb« 
, lti^fflV>tn-m+l^c^n-m+rloc=q(j) -i+n-m+rOj^f^lifc-t" 

[i7] f o) =-n (j-i) ti-^mm6mm<7)^nm^i7mo 
[is] F(j) =n-mtir^m^mi6mm(D^mrm±^m 0 

[19] »i<D^itp (1) fcfcMv ^X^mp (2) tf^iip (PL) *-e^r^i-^^^^J;o 

t\ Mwy^hP^^^ft^ili2, ft^iiis^fc^ff^iiiefBmo^Sfi 1 ^^ 

[20] M^y^hpo^^p (j) ^feff i~6^p (1) frb&mp 0-1) tW^TOSii: 
Sv^^*^fe§^v^^#^mi-ft»5^«^/J^t^^J:5t-^i-^ft^ili9 

[21] MWlWPtf^^p G) £\ lotfj(Z)S^p(j-l)J;«9^V^#C"efe§^V^^#^ 
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m&ud&^m*. mm^^xwmm^mmKmmu 

[23] n^tmm-z. ^*~*t\^x(Dffife<DmMyxhp\zbb<5^x&&ftm&£& 
u 

m-^mmfe. mmw^hmm^m^^mmv^bPtm-^mmv^bPicht^ ^ 
x&&nm*^mi-zm^22mM<D^—?mm^xTJ* 0 
[24] ft^tmmn. 

s<9*— ?t\^x<Dmmv*hP(Dfrm<7)^p(i)iz.ht^^x, g*p(2)^^t 
p(PL.)&x&*kmi-z>z.bK£ox^ mmv^bp&fetb. 

m&frmmvxbKht^^xik&ftPi&Zitfc.u 

mmw^tmm^m v ^mmp d) ^ih-o^p cd ttwv ^r, (2) 3> 
[25] ^^bse«, jawy^hp^^mp(j)^, ^fefrrssfstfpCDd^nstfpa-D^-c 

M«y^hP^S*pG)^ ^tefrr5M*p(i)^»3dp(j-i)*w 
[26] «F#>fk3geH:, MWy^hP»i?*p(j)^ ioff)(D^*p(j-i) J^^v^fre 
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[27] n^tmmiz, temm&^xs<9*—?&iM^mmz.mm u 

[28] mwmmz. mm^^x^^-^w^tmm^mmu 

[29] n^tmmi^ m^m^tK^^—^^m^^xu^-mw^Mt u 
mmm^mmn, mmn^mm^^m\^tc^^—^m^^^t^x<>x, 
mtm^mm^m^^<9^-^tm-(D^^-^Kht^^x^mrm^^ 

[30] mwmm^ mMmm^tK^^—^mmm^L-xn^tmm&m u 
mtm^mmn. m^m-B-mm^h^mvf^^-^m^^tKx^x, 
mmm^mm^m^^<^—^bm—(D^9^-^Khb^^x^mrm^mir 

[31] m^itmmn. ^^—^(D^m^m^tit-m^. mm^<y^— 
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